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(57) im>i 

mm] TUA^mzmtiKimjiMmmmimi 
iM&^m mm%x\ c, si, Mnaswsu nt> 

CP : 0.5 Ti : 0.03M).3 %5r^^Sff®ffl 

EETfc ffv \ ft±J±S?SJK £ Ars SBUUSUaJ: t "f S 
EEMJrJfiL. JBS*ITf£0 . 5seclilfi t30°C/ s ELttftffr 
a^TMtiJILTSRSBMEi: L^cofe. Aci SSBWSUaLl: 

(aci^j.*+80' , c) jaT«ia8oeffltJrtRt. owe 
lo—ioo "c/s coisiato^aiMjgT-^ai-rsM^srstt 

%fe@^'3.5 Aim J2TTt\ *^2ffl*SM* 70 %3A 
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[«flFi*#<D«H] 

[it*iBi] mm.%x\ 

C : 0.01-0.3 %, Si : 1.0 %iiTF, 

Mn : 3.0 %£HT, P : 0.5 

Ti : 0.03—0.3 % 

»^ 70 ^^JLhW-e/kT-^^ h tWmm2%VA±.<n* 10 

[ i**ir 2 ] itr tmmz m i. -r , $ <?> t , aa% r . 

Nb : 0.3 V : 0.3 *>0 l«ifc«2 

«**irrs**fc-r4 z t itmmt -tumm 1 tie 
[ t * * Ji 3 ] ffiiB&Sfcjn ax. § *3 1: , s*% T" , 

Cu : 1.0 %JiTF, Ni : 1.0 Cr : 1.0 %UT, M 

o : 1.0 %VXT&0%<niM&tl&2mPXk&l&rt& 

msRk zwmt-t&mmw 1 s fci± 2 tiais^ 20 

JliiIttt«ifcWSR*S)!9ai«E. 

Ca, REM , BtfOa*>cOiai«±2Sm±S:-^ftf0.00 

[ f**JB 5 ] ¥%&@^3 - 5 m n OTOjWK £ 

AciSEJBb&BLh ( AciSMUS+KTC) ETRO 

[»*ii6] mm%x\ 

C : 0.01—0.3 %, Si : 1.0 %JiTF, 

Mn : 3.0 P : 0. 5 

Ti : 0.03—0.3 % 

*\ *)i>^(i:1100 o cmTi:^'oT^^»rBlJ±®^Sft-t^ 

fc 5^£LL<0ET£fTV\ ttUEEEiftflEfcArsasnUS 
JSLiifc-riSSBESifcL, J»IHEEH*T«, O.HaecJaW 
^30°C/stLhco^aiaffi-C-^a]tT»®*«i: LfcO 40 
*>, SJfe£MK£Aci£flt£J2ll: (Aci^j^+80°C) 

a. 

[ft*ii7] w&m»£&viiMm<vimii t . io~ 

100 "C/s «^tfW&SWKTi&^4£i 

sit** 5 ifc(± 6 tieaojitrtttttfifcissg^s® 

[00 0 1 ] 50 
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m. mmmmm. mmmmcomt^mmLx^m^mm 

[0 0 02] 

Lfc«»*mweiBS*LTv>s. mai$. 7150 

#ffiffl«K\ si, Mn, P«ri^BSafl5HR£*flnW; 

-ftLfcW-^BMffl (DP (Dual Phase) ) M6L $>£^ 

fflXli. HMWISF36»Bf<«r4fc«>|tMfttt* t Sf<» ri^x 
[0003]^, ffi3S^l*^fcv^T(±. ffinxhh 
Loo35^ 0 g»mffl^fcii^"C(±, 

[0004] SiST-ii, lftPa1J±M1>r«^--x-r^-f h& 

immifzmmit txi±m Lmwwm&k § t tzmmm 

87798 ^r&fB, #IB¥9-143570-§-^|g, #H¥10-8138 
#&«fcE«$^-C^*. ^^9-87798 
Mn : 1.0 —2.5 wt%, Ti : 0.05— 0.30wt%, $>£V>(4T 
i : 0.05— 0.30wt%fcJ;u:'Nb : 0.30wt%OT2r# : S-f"£ 
X?7'^950 — 1100 s C<!OiaKl=Jl^!tL. 1VU^;^(7) 

r±r*^2o%jiLht^c££BffiS-^< 1 1 2 ®a±i7 

-o-tf^, 20°C/s tlX^ai^T-^StL, 350 —550 
i54 N75#:ffi%Iil±i:, Sg^-Xft-f f-5-20* 
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[00 0 5] WffiT9-143570#^$g^(±. Ti : 0.05—0. 

3 wt%. Nb : 0.10wt%IilTcOd*>^)1^^7 , iii2a?r# 
^Tf-&f3£950 — UOOT^^^MftU l^X^O 
co£ET*6«20%J2Uii:*4£EJEt^«flr< tt2 HUSLhfr 
v * . tt±£ESSME*» Ar 3 SEHIUfiELh fc * * J: -3 KJRBIE 
EU Ars38lb£~750 °CS:20 o C/s jaitftfSaijfcKT 
i^SflL.. 750 °C*ffi~600 °C«?a«lEaiT"5 — 20sec Tel 
f^-t^co^, SV20°C/s £JLh?)}£amffiT'550 °C 
jaT<Oil**"C^ait. 550 t^TWilJfCa&SBtO,. 10 
7i5^ h80#c»%mii-C J F±'57x5^ M&glOjum * 

[00 06] ^tig^FlO-8138 ^&$g£«±. Mn : 1.0 wt% 
IilT\ Ti : 0.05— 0.30wt% s fo£ V>fiTi<59:£g|54 tzii 1 
SMrft*., *<92te*m>£-&*-$-£.X5:/£950 —11 
00°C(7)?S*t JDIS: L» 1 A'x Sfc 0 cOjET*3& i 20%J^JLh 
1 4 £ fflffi fciJwfc < t i> 2 EIJSLhftv * , ttk£0EiM»* 

Ar3^M£M±.t%&mmi±mLfzm. 2o°c/s jsllo 

^ai3[JKT^ffl L . 350 —550 °CT'*# K 1 }. 7x7^f 20 

htss^-xft-f h36>6*4BawiitiffiB»*irr«. 

[00 07] 4 #^10-195588 ^$8«±. wt% 
T\ C : 0.02—0.2 %. Si : 0.1—1.5 %„ Mn : 0.5 — 
3.0 %. S : 0.010 %iiTF£r^v^ P : 0.03—0.15%. 
Cr : 0.1 — 2.0 %, Mo : 0.1 —1.0 %frt>Mtftltz IS 

4 fcf i 2 «IiLh£ L . StS5(±Fe£s J: tPRfiBKPRM 

9.. T^BffilOjui I3TFc07x9-f f-ffl^'80- 

2 — 1.5 fiTT&Sv/kr>--tM b£±flei:i-.g»gi2ffl#' 30 
[0008] 

9-87798 WIIPF9-143570^fR. WBHF10-813 

8 <ifcS«tttSfteo»lllHk{c±IK *■ 

f#^tl.£filfaii-&V^V>3.6 x<mg 

HK-cd , i t/"@tt«± ft±-r h tK t < iz n mm 

**** < , Mtt-W^y^t^f-HJ-fcliSiiS: 

[00 09] 4Jt„ #HPW10-195588 ^-^$gtietK$fL 
; >" 9 y X , - fW; * 7 y x #4 /^TH^T* 35 -5 7t 8 
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[00 10] 

±IBtl)li7x5>f hfiSr3.5 jua tlTOSitSHSt'f- 
£ i A*T S £ i: t i> , id 2 ffl ±ffl i: mmiiLtizm 

ci SBBWSUSLh ( Aci ^Sgj&+80°C ) jaTW « - r 2 
[0011] *^<oaBlt:!Sr-afeSafclS»t:ov^T, 

C : 0.12%. Si : 0.3 %, Mn : 0.8 %. Ti : 0.16%. 
P : 0.005 %£-^*U 7i7^f b¥%*Str H Sg&1.5 

(Aci^ffi^ : 740 °C) 650 °C— 880 "CCOiE 

<oflH*»«aitt 40sec k— jgLfc. ^^Mft^HSKii 
30'C/s tL, 300 x;4TJft?&Lfc. }lic^#Efi. 

mmzm&L. mmzYs. sm^rs^ we i 

^iRft. ^JtYR. ^I-W/A^yXTSxE 1 £■ 

?r»feL^. ^■ix^oSm^Ellfe±U ; 'El2t^-r. 
[0012]1K il«i;i«7i7^ b 

*n.5 //in <?)0m»i«i«5r. Aci^ 
m^Sll. ( Aci ^ffijS+80T; ) PXTcr, a - r 2 fflWtcaD 

tsxei wmmzm±&& z t *«*»6»4 . «Ke&a^ 

4.5 /Lcm co*-^fc«. <r« t £3 3r^&fa±{±il£>;ft.& 
[0013] *f6W#6<^3P3r S*ftttfc=«t 0 , 

//m vATcowmmmzAci^mj&A^ztmk 
l , a — r a»^s8*± t - 1 1= «fc o ^at^aa 

•C1g2ffl^^*g H E5 B ^fl3.5 Atm ja,TO. vyl^r^-f 

«{±5fi« fc J^tfiff JDXS^> s; 5 y Xj6*S»T * -5 Jt . 4 
fc, Acim^+80rS:@i.TM^-rSt. HhR&jM* 

^jtmife j: vas 2 ti ^co^7tmcomm^± t c < v 1 

[0 0 14] *%0«£>(i. JJBUiJim* 
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#f&BJ§J±. C : 0.01—0.3 %. Si : 1.0 

%JiLT. Mn : 3.0 %IilT\ P : 0.5 %lilT\ Ti : 0.03— 
0.3 *>6^W:3£>fc:Al :0.10%UIT^* 

-f h^Hifflt L. ±fflfcm2ffl*^&£*&«£*U m 

x. £ £>t. mm%x\ Nb : o.3 %uit. v : 0.3 %a 

t. Cu : 1.0 %0T. Ni : 1.0 Cr : 

1.0 %IiTF. Mo: 1.0 %jaT«at«l«4fcli2«ia 

fi. Haie#fflJ^t:SD^.T, ££>K, SSXT". Ca. REM 

„ B^o^.<5oiat^«i2«jyji^^-ifco.oo5 %m 

[0015] £1Z. #f£HJfcL ¥%fif£^'3.5 //m UTF 20 
^««i£WirS»R2r. AciSSIlWWSLk (AciSSflUS 
+80'C) laToaSSEHtJDS&L. -PV^*CJWW-4«« 

«S3t*SrC*&o afE^EHJi. SM%T\ C :0. 

01—0.3 %. Si : 1.0 %KXT. Mn : 3.0 %&TF. P : 0. 
5 Ti : 0.03—0.3 %&^rt£B^ffl$H*ft 

1100 o CUlT^SJl^t-S*\ &&^(±1100°C£TFfc 

t\ ftJdE^K*An3aBl^Lhi:'tSS»iaE®i: 30 

u mrsismTm. o.^jaworc/sjsLboiftS] 

L, ov^fS L<til0— 100 °C/s «fBH^Slji« 

siMSfc-ri JmxtttcflfchJt: 
m&&m$. $\mm%$si&t£T2Do —450 °ccofa«ssH 

[0 0 16] 

C : 0.01—0.3 % 

c{±. 3?W5r»flyft#T* 0 , BfS8«r>it«»SKJE 

C**M3&«0.01%*ffl-Ctt. l£ B B B f4 
a*ffl*ffcU *»«Ta«i:t47j;5^ r-cOW&S 
3.5 //m ^faW^jijSTS^Sr&o C##i^'0. 
3 %£i@;L£fc. flnltta^-ffrrS £ t ttJB«ftt<>* 
-ft-T^o isofcfe, c(±o.oi— 0.3 %cotEH£-Tl.o ± 
0#aL<(i. 0.05—0.2 %^iEHt"S>S„ 
[0 0 1 7] Si : 1.0 %KXT 50 
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sit*, wmmt&ftk Lxmm-m&^yxinmL 

L<«0.01— 0.7 %t$>S„ 
[0 0 1 8] Mn : 3.0 %ULT 

Mn{± . Ars $m&.*{&T £ -£4 ftfflfcM t *£ A&cOfKIB 
A^S^rs, Si2ffl<^/i^f:x-+M h-fbfeiV 

its^Mns fcUTUfflMtrifffflfc^rr*. u^l. ^ 

glt£ltZ>. C\CDi.O%C\kfrti, Mn(±3.0 %JilTtt" 
•?><, ff* t<(i0.05%JiLh, iOlf* L<ti0.5 

—2.0 %-C$>^o 
[0019] P : 0.5 %JilT 

Liftoiit^s. zcoiztb. pt±o.5 %art~? 

* L<{i0.001 —0.2 %, i^WS L< (±0.005 —0.2 

[0 0 20] Ti : 0.03—0.3 % 
Tifi. TiC £LT#ftLT, ^J±^jD^Fm b T-^*@ 

<0ia*f^ffl*SH*3-frSfc«)tili. t io.03% 
VXk<7>$r8 ifi'ZmX'fohtf^ 0.3 %^|Si.T^LT 

ico?t*t). TH±o.o3— 0.3 %<nmmt-rh« ^a. 

L<{±. 0.05~0.20%T*4. 
[ 0 0 2 1 ] Al : 0.10%OT 

Aid, JMIMiJi: LTf^ffl^-Sh £ i>(C A1N LTteft 

J;^. L*>L. 0.10%^M^^-ir*(±. KflsttaWhft* 
^'iiJPL. vf^2rffiT$-*^o zeotztb^ AH±0.10% 

aTizmfc-t&cotmtLw tta. if*L<{±o.oo5 

-0.07%T'$>S„ 
[ 0 0 2 2 ] Nb : 0.3 %lilT, V : 0.3 %lilT«-5*>« 

Nb. va, ^m«>KaMfcSi*jsiftL., mmmmnm& 

%h\zwmnm&cnR±\ l z^mzftmi-z>„ o. 
3 x§>mz%^ lx h^mmmt^mzM, 

-iS-om^:tmWX^^\ C\cr>fz>t)^ Nb. Vfct0.3 % 

[ 0 0 2 3 ] Cu : 1.0 Ni : 1.0 %lilT. Cr : 1. 

0 %WT. Mo : 1.0 %«T03-&m8*fcl*2«EUi 
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Cu. Mo, Ni. Cr(i, \>rrtLi>WtiBfttL"C. s&SfcJE 
K-ffittA^VXS-^S-frS. Cu. Mo. N 

<b k0.01%m±#W£^&<9#W4U\ 
[00 24] Ca. REM „ B<oa^.<^l«^!t(±2«liLh 
£-£H"C0.005 %UTF 

Ca, REM , BJi. ^TflfcW^tfDJB^flH'eiHtK 
to. ^ltT-0.005 %HThtl.»3!) 5 at U\ 

[0025] ^m^mmmmt, ±MiLtimm.?i- 

%$MS#3.5 !HTW7i9-f N Soffit. ¥ 
J&RS **3 . 5 ju m lilTOlg 2 ffl fc *» & S HSM £ iTf 
S. XtlU:, *M»*T80«JSLhi:-rs<O3&qff±L,v^. 80 
®t**fiT^&. &i«4 L<(±97%mT 
■Cfe^o 20 
[0026] 7i7-f hmfifflBlfcftlK. S!*c7)«?S 

t^ikth* ;co7tto. 7x.7 4b<7)¥-mm£3.<5 m 

[00 27] m2fflc0*»*{i, 3-~20%i'$N&O!W3 
*U>. aS2ffi<^fMi*&*3«5fc8rcii. 3ME-SStt>< 

«, SS 2 ffl^#:^Str-S#«*T'70%Ja±<^V/Px >~!f 
ht#:^t-2%JaJi^^-X7 = -^-f b^^TS. m 

f*tta*»&*v$\ u»«t« iwwtfMraft s 

f*tP^ >xi3 ±rmg-5tSHf >x 40 

ii ttbX , T S X E 1 ^'22000MPa ■ %VJ.±.h%& . 
[0 0 28] 3ri5, ^BJffcrfcVvrti. 7x7-fh, IS 

#3.5 jun HT^){WBI-|ltl.ISt. AciggffiU&K 

± (Acim^+80'C) jaTcoaUOffltoBfflRU 
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fcco-CUPS:^. 3ri3. J«f!ttBSt*T4«IR«7j:5 
-f (flefWC50«JELh, «F4L<«70%Iil±) 

[0029] ±fat^)t^ffl)ttEffltiisisL5t?§i@^. 

3SK«^4te{d^--iMilEESEfcJ:0EBffi3lWi:U - 

1100°CJilT^JfflS-r^WM4LV^ fii*J±ffi-r 
s . 1 ioot; KIT £ TttM Lfzcv-hlimz Mtkt Z> 

lfff8Sg^-xft^ h«i:^§fcto. SMS 
S. ifc(ilfiiMJ±®PH^iaj*^900 "CJSUi fc -r* 

[0030] ±IBLJt«aK<7)BS*W^SftP H 1JEffiSr)5ft-r 

^JSLhcOli OjILJEET ^ittO^i U »)WSIS H H H 

'j?%< t i> 5;*xa±.x-\ hfri>mm-t& 5^xkLL-e 

[ 0 0 3 1 ] ifc, SftWH*SAiaft«-e«JEET^i. 16 
^V^\ ly«S^D4~20%. »5tL<tt20%*?«t 

*6<20X*iHi4 4:, »«B^Jtt«^M*tt. ft 4: iff A 
El. *t*:S<«r6. =5rfe. »smM B B B rfl«J«T"^«**E 
MvN°x«. SS2ffl<0«WHt*H4fc«>» J±T^l3-30% 

[ 0 0 3 2 ] &i>. Aci^ffijSULhT^#fi-ri»i:{i^ 

^BWlT»<»M(i 2 S J:t*^20%tJlTT'^ £ * 

^ 3 ) LT v ^ i t j&«if 4 1 v ^ ±.IBJ±®^ 

-j ) t'iO. ffiffi*frSri-5i^— i'gytSifct 
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srm. KT&,ftmx*^kt&tf, sso — iiooc^&k 
m&fox\ 31^250 —loo x^comx-tftethk^htix 

^tp^ss) +8o*c. &&L<te (mmm^coTm io 
[0034] mwm^m&miz&tf&jmmmzmn 

[ 0 0 3 5 ] ^PJ]J±gB#ti3^Ti±, jHjf £JfiL 

BHTii. mmm&^&Mx-cDj±mw\-<7)£mmm t 
< wmzti^^tjK ffiffitt±(faK(±Ar3^«gjS]iLh 

[00 36] JJELfc*fr"^»SBIffltt**TLfc»!9E<ll 

fctf>, £ESBRT«0.5secJBlrt, »*t<li, 0.3sec^rt 

0.5 sec JgiSi:, fflg&im L < =5: 5 . 
[00 37] *jfc, ^iHiSjStt30 o C/s tLhfclhi. . ft 

&tW=#:fli i *<Jt L < *r 4 . 30°c/s ELLtfWfr 
iffiSKT. #4L<«350 -650 t:OfflK«4T'rfrai£ 

iutaaBmai, Wb\,za^Mzm%m.h. ^mk>-& 40 
arv*. wmL£? t-thMmzHbtxm'gg)ihz>« lup 

i^±a*ifc*»<?>, ^K^S«i±350 -650 °C 

[0038] ^x\ m&mmu. ffi.mmzir& . m 
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*»6asiBK#6i:-*-4^**jf4Lv^ i^iaffiii, Aci^ 
MtiULk (Aci^*+80°C) jaT<OiB*«H4:^4. 

icoa«wfc:jiaft-rs z. ttz «t 9 . — ass rffltsons 

•It*. ^B^tel— 300sec. ff4L<{± 20-1 

[0039] oWt\ iffiKfi, *F 4 L< £410- 100 "Q,/ 
s COfcSBftKT, 200 -600 °C£X-?f!&ZtL& . %fi*f£ 
»^ffljlJK^10°C/'s *^ttC0>ifitbW±t. K?2ffl 
^V/^V-tf^ b^±#:f:L, ^-Xft^f h**tfffl 
«li:-rs<0^tL<=5rS. — ^M*6«100 'C/s 

otzib, 100 "C/s £±Mk-f&cr)-£i { tt.±L^. i^Mk 

<?)im%Wstwm±. 200 — Mvccow&Mk-thoim. 
*L^<^^„ Srfc. 400 °c*itTttc<7)K:^'M<. 

^fflaKO^^VJ^ ^ V ^*t> . 3 X h ±ti400 °Clil±c7) 

iBtewcs^sff^-rsifcAwau^ -^r. 600 °c 
[0040] j£aif£ihf£, ii^^Pi^srr- 1 *>t-^ 

4, jfiK^l^a^frJi:. 200 -450°C(?)vaSiEH-r-20-l 

so sec imi>L<im&k-t&<7)fim£L\,\ 

[0 04 1] 

hZ7Ftm«<v>m-x'm®k. ?mi±m, mmmmttfti 
xmmmm (W2-4mm> tifc. »jt^N 

o. 3, No. 5i±. jHftJEESS-H^Lit. o^T-\ 3ix 
[0 04 2] f#^#l/^itL^(^M«^V^T. 31 

«HROJEE3e6rWBfiBfc:^>v^, Jlfi^WWfcbiv^i*^ 

tt, «Wt<oJEBEfrl«lfc-?v^, Jis s-ftdWrfciO?! 
3SWtt (HfMYS, 3I?I5S$ts, WE l ) ^Sijg 

[0043] 4/^, ft&Jfinlteli, ^ISCClOmm^ (D 

^Dl^, A= { (D-Do ) /Do ( X100 %if 
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